PSYCHE 


A JOURNAL OF ENTOMOLOGY 


EsTABLISHED IN 1874 


Vol. 61 December, 1954 No. 4 


TABLE OF CONTENTS 


The Ant Larvae of the Myrmicine Tribes Basicerotini and Dacetini. 
G. C. Wheeler and J. Wheeler . ; : : ; , ; Seal 


Preliminary Studies on the Hydracarina of Michigan: The Genus 
Limnesia, Subgenera Limnesiopsis Piersig and Limnesiella Daday. 
Dvike Cook. : F j ; : : J ; ; F . 146 


The Beetle Genus Paralimulodes Bruch in North America, with 
Notes on Morphology and Behavior (Coleoptera: Limulodidae). 


FE. O. Wilson, T. Eisner, and B. D. Valentine . ; ; Eo iby! 

The Type of Hesperia horus Edwards (Lepidoptera: Hesperidae). 
N. W. Gillham . F : : P ; ; 162 
163 


Index to Volume 61 


CAMBRIDGE ENTOMOLOGICAL CLUB 


OFFICERS FOR 1954-55 


President . R , : ; * . E. O. WILSON 
Vice-President . : : 2 ; : . T. EISNER 
Secretary . : 3 ; ; : . N. W. GILHAM 
Treasurer . : : ; ; . FE. M. CARPENTER 


5 . W. L. BRowN, JR. 
Executive Committee : ; . oo Ko ape 


EDITORIAL BOARD OF PSYCHE 


F. M. CARPENTER — EDITOR 
u. T. BRUES 

P. J. DARLINGTON, JR. 

J. BEQUAERT 


PSYCHE is published quarterly, the issues appearing in March, June, September, 
and December. Subscription price, per year, payable in advance: $3.00 to subscribers 
in the United States and Canada; other subscriptions $3.35. Single copies, 85 cents. 

Cheques and remittances should be addressed to Treasurer, Cambridge Entomological 
Club, Biological Laboratories, Harvard University, Cambridge, Mass. 

Orders for back volumes, missing numbers, notices of change of address, etc., 
should be sent to the Edivorial Office of Psyche, Biological Laboratories, Harvard 
University, Cambridge, Mass. 


IMPORTANT NOTICE TO CONTRIBUTORS 


Manuscripts intended for publication, books intended for review, and other editorial 
matter, should be addressed to Professor F. M. Carpenter, Biological Laboratories, 
Harvard University, Cambridge, Mass. 

Authors contributing articles over 8 printed pages in length will be required to 
beara part of the extra expense, for additional pages. This expense will be that 
of typesettin™ only, which is about $3.00 per page. The actual cost of preparing 
cuts for all illustrations must be borne by contributors; the expense for full page 
plates from line drawings is approximately $8.00 each, and for full page half-tones, 
$10.00 each; smaller sizes in proportion. 


AUTHOR'S SEPARATES 


Reprints of articles may be secured by authors, if uhey are ordered before, or at 
the time proofs are received for corrections. The cost of these will be furnished 
by the Editor on application. 


The Sept., 1954, Psycue (Vol. 61, No. 3) was mailed November 12, 1954 


EATON PRESS INC., WATERTOWN, MASS. 


. 
| 
: 
: 


PSYCHE 


Vol. 61 December, 1954 No. 4 


THE ANT LARVAE OF THE MYRMICINE TRIBES 
BASICEROTINI AND DACETINI 


BY GEORGE C. WHEELER AND JEANETTE WHEELER 
Department of Biology, University of North Dakota 


We have treated these two tribes together because they 
were considered as one tribe (Dacetini) by Emery (1922) 
and by Wheeler (1922). Recently Brown! (1949) sep- 
arated out several genera to form a new tribe Basicerotini. 
Our studies of the larvae of three of these genera corrobo- 
rate this separation, for they differ as a group from the 
Dacetini (as restricted by Brown) in body hairs, mandibles 
and maxillae. However, one might with equal justification 
split the larvae of the Dacetini (sensu strictiore) into three 
groups, which would differ from each other to at least 
as great a degree. 

Tribe BASICEROTINI Brown 

This tribe comprises some three dozen species in seven 
genera: Basiceros, Aspididris, Creightonidris, Rhopaloth- 
rix, Octostruma, Heptastruma and Talaridris. About half 
the species are in Rhopalothrix, which is Neotropical, Indo- 
malayan, Papuan and Australian; the remaining genera 
are strictly Neotropical. 

The larvae of the Basicerotini are a homogeneous group, 
if one can apply that adjective to only two types, for the 
larvae of Basiceros and Aspididris are generically indistin- 
guishable. The tribe may be characterized as follows :— 

Moderately stout. Thorax and first two abdominal 
somites strongly curved ventrally. Anus ventral. Somites 
distinct on the anterior half, indistinct on the posterior. 
Spiracles small. Body hairs numerous; short to long; uni- 
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formly distributed (except that some part of the midventral 
surface is naked), denticulate and of two types: (1) short 
and flexible; (2) a few long and slightly curved or flexible. 
Cranium vaguely subhexagonal in anterior view, but with 
the occipital border impressed at the middle. Clypeus bulg- 
ing. Antennae minute. Head hairs long, flexible and den- 
ticulate. Ventral border of labrum spinulose, with two or 
three sensilla; posterior surface spinulose. Mandibles 
rather long and narrow, slightly curved medially; with 
one apical tooth and two teeth on the inner border; some 
part of the surface furnished with a few spinules or den- 
ticles. Each maxilla divided into two parts by a trans- 
verse lateral impression, the basal half swollen laterally 
and bearing the palp, the distal spinulose (at least in part) 
and bearing the galea; palp and galea digitiform. Labium 
with all surfaces spinulose; palp a low knob bearing five 
sensilla; an isolated sensillum between each palp and the 
opening of the sericteries; the latter a short transverse 
slit. Hypopharynx spinulose. 


Genus Basiceros Schulz 


Moderately stout. No neck, but thorax and first two 
abdominal somites strongly curved ventrally. Body hairs 
moderately numerous, of at least two types: (1) short, 
denticulate and flexible; (2) moderately long, denticulate 
and slightly curved. Labrum trilobed. Mandibles with 
two very stout medial teeth on the inner border; basal 
third of inner surface with minute spinules in arcuate 
subtransverse rows. Maxillae large; palp with four apical 
sensilla. Labium large. 


Basiceros sp. 
(Pl. 10, figs 16 and17) 

Body moderately stout; diameter greatest at abdominal 
somite IV, decreasing gradually to I, then increasing slightly 
to the mesothorax; thorax and first two abdominal somites 
strongly curved ventrally. Anus ventral. Spiracles small, 
mesothoracic slightly larger than the rest. Integument 
of ventral surface of thorax with spinules in transverse 
rows. Body hairs moderately numerous and uniformly 
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distributed. Of at least two types: (1) denticulate, flexible, 
short (about 0.16 mm), without alveolus and articular 
membrane, probably the more abundant type; (2) den- 
ticulate, slightly curved, moderately long (about 0.25 mm), 
with alveolus and articular membrane. Cranium vaguely 
subhexagonal in anterior view; a third broader than long; 
occipital border impressed at the middle; genae and clypeus 
numerous subtransverse rows; posterior surface of each 
of which bears a spinule. Head hairs moderately numerous, 
long (0.108-0.26 mm), flexible and denticulate. Labrum 
short (breadth 2.3 times length), trilobed, anterior sur- 
face of each lateral lobe with eleven minute hairs and/or 
sensilla, ventral border of each lateral lobe with two con- 
tiguous sensilla; whole ventral border spinulose; posterior 
surface spinulose, the spinules near the lateral borders 
isolated and rather long, the remainder minute and in 
numerous subtransverse rows; posterior surface of each 
lateral lobe with a cluster of four sensilla. Mandibles 
moderately sclerotized; long and narrow, slightly curved 
medially; apical tooth slender, slightly curved and round 
pointed; two much stouter teeth projecting inward from 
the inner border; basal 14 of the inner surface with minute 
spinules in short arcuate subtransverse rows. Maxillae 
large, with a lateral swelling bearing the palp and a para- 
boloidal apex bearing the galea; apex spinulose; palp 
digitiform with four apical sensilla (two encapsulated and 
two with a spinule each) ; galea digitiform with two apical 
sensilla. Labium large, with all surfaces spinulose, the 
spinules in short subtransverse rows; palp a low knob 
with five apical sensilla (two encapsulated and three bear- 
ing a spinule each); opening of sericteries a transverse 
slit. Hypopharynx spinulose. (Material studied: one dam- 
aged semipupa from ‘““Hamburg Farm’, Costa Rica; worker 
identified by Dr. W. L. Brown as B. sp. near singularis 
(F. Smith). ) 
Genus Aspididris Weber 

Moderately stout. No neck, but thorax and first two 
abdominal somites strongly curved ventrally. Body hairs 
moderately numerous, denticulate and of two types: (1) 
short and flexible; (2) long, curved or flexible, about a 
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dozen on each somite (except abdominal somites Ix and | 


xX). Mandibles with two moderately stout medial teeth; 
a small patch of minute spinules on the medial surface 
just above the middle. Maxillary palp with five sensilla. 
Labium large. 


Aspididris militaris Weber 
(Pl. 6, figs. 11-15) 

Body moderately stout; diameter greatest at abdominal 
somites v and VI, decreasing to I, then increasing slightly 
to the mesothorax, then decreasing rapidly to less than 
the diameter of the head. Thorax and first two abdominal 
somites strongly curved ventrally; dorsal profile C-shaped, 
ventral J-shaped. Anus ventral. Leg and wing vestiges 
present. Spiracles small, mesothoracic slightly larger than 
the rest. Integument of the ventral surface of the thorax 
and abdominal somites I and II spinulose, the spinules in 
rather short subtransverse rows. Body hairs numerous 
and uniformly distributed except for a naked strip on the 
midventral surface of the thorax and abdominal somites 
I and Il. Of two types: (1) short (about 0.19 mm), flex- 
ible, denticulate, on all somites, without alveolus and arti- 
cular membrane; (2) long (about 0.832 mm), curved or 


flexible, denticulate, with alveolus and articular membrane,- 


about a dozen on each somite except abdominal somites 
IX and X. Cranium vaguely subhexagonal in anterior view; 
a third broader than long; occipital border feebly impressed 
at the middle; clypeus bulging. Antennae minute, each 
with three sensilla, each of which bears a spinule. Head 
hairs moderately numerous, long (0.09-0.193 mm), flexible 


EXPLANATION OF PLATE 6 
Rhopalothrix gravis Mann, Figs. 1-10. — 1, head in anterior view, 
X76; 2, left mandible in anterior view, 148; 3, left mandible in 
posterior view, X148; 4, immature(?) larva in side view, X32; 5 and 6, 
two types of body hairs, X185; 7, Jeft maxilla in anterior view, 235; 
8, left maxillary palp in anterior view, <470; 9, left labial palp in pos- 
terior view, <470; 10, profile of mature larva in side view. (After Men- 
ozzi, 1936). 
Aspididris militaris Weber, Figs. 11-15.—11 and 12, two types of 
body hairs, X109; 13, larva in side view, X20; 14, left mandible in an- 
terior view, X95; 15, head in anterior view, X53. 
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and denticulate. Labrum bilobed; breadth about twice 
the length; anterior surface of each lobe with seven minute 
hairs and/or sensilla; ventral border of each lobe with 
two contiguous sensilla and numerous rather long isolated 


spinules; posterior surface spinulose, the spinules near | 


the lateral borders isolated and rather long, the remainder 


minute and in numerous subtransverse rows; posterior | 


surface of each lateral lobe with two isolated and a cluster 
of four sensilla. Mandibles heavily sclerotized; moderately 
long and narrow, slightly curved medially; apical tooth 
moderately stout, slightly curved and round-pointed; two 
moderately stout teeth projecting inward from the inner 
border; a small patch of minute spinules (in short rows) 
on the inner surface just above the middle. Maxillae with 
a slight lateral swelling bearing the palp and a paraboloidal 
apex bearing the galea; apex spinulose, the spinules rather 
long and in short rows, elsewhere short and isolated; palp 
digitiform with one lateral (bearing a spinule) and four 
apical (two encapsulated and two with a spinule each) 
sensilla; galea digitiform with two apical sensilla. Lab- 
ium large, with all surfaces spinulose, the spinules in short 
subtransverse rows; palp a low knob with five apical sen- 
silla (three with a spinule each); an isolated sensillum 
on each side of the opening of the sericteries; the latter 
a short transverse slit. Hypopharynx spinulose. (Material 
studied: two larvae from British Guiana, courtesy of Dr. 
Neal A. Weber.) 


Genus Rhopalothrix Mayr 


Thorax and first two abdominal somites forming a stout 
neck which is strongly curved ventrally; rest of abdomen 
much plumper; posterior end broadly rounded. Body hairs 
numerous, denticulate and of two types: (1) slender, 
flexible, short to moderately long; (2) stout, slightly curved, 
with hooked tip, in a narrow irregular band around the 
middle of each somite. Labrum small. Mandibles with 
two medial teeth, the subapical small, the proximal large; 
with three or four denticles on the distal half of the poste- 
rior surface. Maxillae large; palp with five sensilla. 
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Rhopalothrix gravis Mann 
(Pl. 6, figs. 1-10) 

IMMATURE: Length about 2.8 mm. Somewhat stout; 
thorax and first abdominal somite forming a neck which 
is strongly curved ventrally, remainder of abdomen with 
the dorsal profile curved and the ventral nearly straight; 
posterior end broadly rounded. Anus ventral, with a dis- 
tinct posterior lip. Spiracles rather small. Integument of 
the ventral surface of the thorax and abdominal somites 
I and II with a few short transverse rows of minute spi- 
nules. Body hairs numerous and uniformly distributed, 
except scarce on the ventral surface. Of two types: (1) 
slender, flexible, denticulate, short to moderately long 
(0.09-0.11 mm), without alveolus and articular membrane, 
on the dorsal and lateral surfaces, the more abundant 
type; (2) stout, of nearly uniform diameter, slightly curved, 
with a short sharp apical hook, denticulate, short to long 
(0.09-0.22 mm), with alveolus and articular membrane, 
in a narrow irregular band around the middle of each 
somite. Head moderately large; cranium somewhat broader 
than long, vaguely subhexagonal in anterior view, but with 
the occipital border strongly impressed at the middle; cly- 
peus bulging. Antennae minute, each with three sensilla, 
each of which bears a spinule. Head hairs few, long (0.09- 
0.14 mm), flexible and denticulate. Labrum small, breadth 
twice the length, feebly bilobed; anterior surface of each 
lobe with 4 or 5 minute hairs and/or sensilla; lateral bor- 
ders with isolated coarse spinules; ventral border of each 
lobe with minute spinules in short rows and with one 
isolated and two contiguous sensilla; posterior surface of 
each Icbe with two isolated and two contiguous sensilla; 
whole posterior surface spinulose, the spinules minute and 
in numerous rows, the rows transverse on the middle half. 
Mandibles heavily sclerotized, long and slender, slightly 
curved medially; apical tooth long and rather slender; with 

-two teeth projecting inward from the inner border (the 
distal small and the proximal large) ; with 3 or 4 denticles 
on the distal half of the posterior surface. Maxillae large; 
each divided into two parts by a transverse lateral impres- 
sion, the basal part swollen laterally and bearing the palp, 
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the distal part spinulose, bearing the galea and having 
a conoidal apex; palp digitiform with five sensilla (two | 
apical and encapsulated, three subapical and bearing a 
spinule each) ; galea a slender frustum bearing two apical 
sensilla. Labium densely spinulose, the spinules in short 
subtransverse rows; palp a low knob with five sensilla 
(two apical and encapsulated, three subapical and bearing 
a spinule each); an isolated sensillum between each palp 
and the opening of the sericteries; the latter a transverse 
slit. Hypopharynx densely spinulose, the spinules long and 
in numerous transverse rows. (Material studied: three 
larvae from Costa Rica.) 


Menozzi, 1936, pp. 84-85: “Descrizione della larva 
matura di R. Schmidti? n. sp. Ipocefala, col corpo di forma 
subclaviforme, con la porzione anteriore stretta, subci- 
lindrica e coi segmenti distinti, quella posteriore é rigon- 
fiata ed i limiti dei segmenti non sono distintamente 
segnati. Di colore bianco sporco, col capo cremeo e con 
le porzioni sclerificate del pleurostoma, del margine an-_ 
teriore del clipeo, nonché delle mandibole e del peritrema | 
degli spiracoli tracheali di colore ocraceo pid o meno in- 
tenso. Cranio visto dal dorso pit largo che lungo, oppure 
cosi largo che lungo se ad esso si comprende anche il labbro | 
Superiore, coi lati arrotondati e leggermente convergenti 
in avanti e col margine occipitale lievemente impresso nel 
mezzo; le lunghe setole di cui esso é provvisto sono fine- | 
mente barbellate ... Aree antennali di forma triangolare, 
situate sublateralmente sulla linea medio-trasversale del 
cranio, fornite ciascuna nel mezzo di tre sensilli, al centro 
dei quali si erge una piccola appendice spiniforme che é ben 
visibile anche alla semplice osservazione binoculare della 
larva in toto. Il clipeo appare circoscritto ai lati da un 
sottile ispessimento sclerificato, che per trasparenza sembra 
come una semplice piega tegumentale, ma che trovandosi in 
tutti gli esemplari esaminati, non mi pare dubbio che tali 
pieghe segnano effettivamente i margini laterali di esso. Il 
labbro superiore, separato dal clipeo da un leggero solco, é 
trasverso, coi lati fortemente arrotondati alla base e col 
margine anteriore incavato nel mezzo. Dorsalmente esso é 
provvisto di un certo numero di sensilli chetici; .. . ventral-_ 
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mente la superficie é tutta cosparsa di piccoli processi tegu- 
mentali dentiformi, nonché di 6 papille bacilliformi collocate 
in numero di tre ad ogni lato della incavatura mediana del 
margine anteriore e di due aree sensoriali le quali, portano 
due sensilli ciascuna, di cui uno molto pit grande dell’altro. 
Le mandibole sono robuste, del doppio pit lunghe che larghe 
e tridentate. Le mascelle appaiono ciascuna come formate 
di un unico pezzo, di mode che lo sclerite stipetale, quello 
cardinale e il cardine non sono differenziati, o almeno, non 
sono riuscito, come tali, ad individuarli. Palpo mascellare 
un poco pit lungo che largo, provvisto di tre setolette, due 
nel lato anteriore ed una in quello posteriore, ed apicalmente 
di due vistosi sensilli a forma di flabello. Galea del doppio 
piu lunga che larga, gradatemente ristretta dalla base 
all’apice, fornita distalmente di due sensilli bacilliformi 
che sorgono ciascuno da una rispettiva area rotondeggiante 
sclerificata e ben distinta dal resto della membrana cir- 
costante. Labbro inferiore pit lungo che largo, di un terzo 
circa sporgente oltre le mascelle, coi lati ed il margine 
anteriore pressoché diritti. Palpo labiale cosi lungo che 
largo, con una setoletta per ciascun lato, un sensillo placoide 
al dorso e due all’apice di forma simile a quelli del palpo 
mascellare. Tanto le mascelle che il labbro inferiore nella 
superficie orale non hanno alcuna setola o peluzzo, mentre 
in quella dorsale hanno un certo numero di peluzzi dis- 
seminati nel lato esterno delle mascelle e lungo la linea 
longitudinale mediana nel labbro inferiore. Tutto il corpo 
della larva é cosparso di setole eguale a quelle del capo, 
inoltre gli urotergiti 1—8 sono forniti di tre aptochete 
ciascuno ... Sistema tracheale olopneustico, con 10 paia 
di spiracoli, dei quali due paia nel torace e otto paia nell’ad- 
dome, situati nella regione pleurale di ciascun segmento. 
Lunghezza della larva naturalmente curvata mm. 2, 3; 
lunghez. del capo senza il labbro superiore mm. 0,62, larg- 
hezza mm. 0,93.” Fig. 2 (p. 84), larva in side view and 
head in anterior view; Fig. 3 (p. 85), details of mouth 
parts and a hair. 


Tribe DACETINI Forel 


This tribe (in the restricted sense) comprises about 300 
species in 29 genera, according to Dr. W. L. Brown (in 
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litt.). The largest genus is Strumigenys with some 200) 
species; next is Smithistruma, with about 56 species; the 
other genera are quite small with fewer than ten species 
each. The tribe is essentially tropical but a few genera 
range into the warmer parts of the North Temperate Zone. 


The adults form “an aberrant and sharply distinct group 
belonging to the subfamily Myrmicinae, as is demonstrated 
by the structure of the abdominal pedicel and the male 
genitalia” (Brown, 1953), p. 465). They show an extreme 
reduction in the number of antennal segments; head shape, | 
head hairs and mandibles could be characterized as bizarre. 
Their larvae —in contrast —are quite ordinary and far 
less specialized than the larvae of many other ant genera. 


The larvae of the Dacetini are a heterogeneous group 
but not more so than most other tribes of Myrmicinae. 
Daceton is easily separated. Strumigenys and Smithis- 
truma are quite distinct from other genera, although they 
are not distinguishable from each other. The remaining 
genera in our collection, although more similar to each | 
other, are still something of a mélange. This grouping 
of the larvae confirms somewhat Brown’s recent (19536) 
division of the Dacetini into subtribes: Dacetiti (includ- | 
ing Daceton) ; Orectognathiti (including Orectognathus) ; ‘ 
Epopostrumiti (including E'popostruma, Mesostruma, Alis- 
truma and Clarkistruma); and Strumigeniti (including 
Strumigenys and Smithistruma). The tribe may be char- 
acterized as follows:— 


EXPLANATION OF PLATE 7 


Daceton armigerum (Latreille), Figs. 1-14.—1, head in anterior view, 
X36; 2, left mandible in lateral view, 86; 3, mature larva in side view, 
<8; 4, left mandible in anterior view, X86; 5, head in side view, X36; 
6-8, 10 and 11, bifid-tipped body hairs, 185; 9, simple body hair, 185; 
12, labrum (left half of drawing shows posterior view, right half, anterior 
view), X185; 13, very young larva in side view (hairs omitted), «x8; 14 
young larva in side view, <8. 

Epopostruma sp. from Victoria, Figs. 15-19.—15, left mandible in | 
anterior view, X185; 16, head in anterior view, 109; 17, larva in side. 
view, X30; 18 and 19, two types of body hairs, <185. 

Epopostruma sp. from South Australia, Fig. 20, left mandible in an- 
terior view, 185. 
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Anus ventral. Spiracles small. Body hairs of the most 
abundant type bifid, and except in Clarkistruma, denti- 
culate. Head hairs few (20-30), except moderately nu- 
merous (52) in Daceton. Labrum small; posterior surface 
spinulose. Mandibles subtriangular in anterior view; with 
one apical and (except in Daceton) two medial teeth; no 
spinules or denticles on the surfaces. Maxillae usually 
without spinules (occasionally a few present). Palp a 
conspicuous protuberance bearing five sensilla (usually two 
encapsulated and three bearing each a spinule), except in 
Strumigenys and Smithistruma. Galea tall and rather 
slender. Anterior surface of labium spinulose; palp re- 
sembling maxillary palp but shorter; an isolated sensillum 
between each palp and the opening of the sericteries; the 
latter a short transverse slit. Hypopharynx spinulose. 

Brown, 1953b, p. 467: “No dacetine was ever observed 
to feed the larvae by regurgitation . . . Food delivered to 
and fed upon by the Australian dacetine larvae consisted 
only of Collembola.”’ 


Genus Daceton Perty 


Somewhat stout; thorax and first two abdominal somites 
strongly curved ventrally but not forming a neck; diameter 
greatest at abdominal somites Iv and V, decreasing grad- 
ually to the anterior end and more abruptly to the posterior 
end, which is round-pointed; dorsal profile c-shaped, ventral 
J-shaped. Body hairs numerous. Of two types: (1) short, 
nearly straight, with short-bifid tip, each branch recurved 
and bearing short denticles; (2) very few, widely scattered, 
simple, minute. Antennae moderately large; with three 
to five sensilla each. Head hairs short, simple or with 
short-bifid tip. Posterior surface of labrum with 16 sensilla. 


Daceton armigerum (Latreille) 
CPL“T, fies.-d214) 


MATURE WORKER LARVA: Length about 12 mm. Some- 
what stout; thorax and first two abdominal somites strongly 
curved ventrally but not forming a neck; diameter greatest 
at abdominal somites Iv and v, decreasing gradually to 
the anterior end and more abruptly to the posterior end, 
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which is round-pointed; dorsal profile c-shaped, ventral 
J-shaped. Anus ventral. Leg, wing and gonopod vestiges 
present. Spiracles small. Integument apparently without 
spinules. Body hairs numerous and uniformly distributed, 
except for the naked midventral surface; the longest and 
stoutest hairs border this naked area. Of two types: (1) 
short (0.105-0.175mm), nearly straight, with short-bifid 
tip, each branch recurved and denticulate; (2) very few, 
widely scattered, simple, minute (about 0.009 mm). Head 
small; cranium about as long as broad; vaguely subpen- 
tagonal in anterior view, with a small dorsal projection 
from the middle of the occipital border. Each antenna 
mounted on a drumlin-shaped convexity, with three (some- 
times four or five) sensilla, each of which bears a spinule. 
Head hairs moderately numerous, short (0.024-0.072 mm), 
simple or with short-bifid tip. Labrum very small, sub- 
rectangular, about twice as broad as long; anterior surface 
with a pair of ventrolateral convexities, each of which bears 
nine or ten sensilla and/or minute hairs; near the ventral 
border the middle of the anterior surface is coarsely spi- 
nulose; ventral border coarsely spinulose and bearing four 
to six sensilla; lateral borders coarsely spinulose; posterior 
surface coarsely spinulose near the lateral and. ventral 
borders, elsewhere beset with a few minute spinules (except 
for the center which is smooth); posterior surface with 
about 16. sensilla. Mandibles heavily sclerotized; straight 
and subtriangular in anterior view, curved posteriorly; 
apex stout, straight and blunt; inner border with two blunt 
teeth near the middle. Maxillae with the apex paraboloidal 
and directed medially, on its outer surface a patch of large 
isolated spinules; palp digitiform with five sensilla (one 
lateral, two subapical and two apical); galea a tall cone 
with two apical sensilla. Labium densely spinulose, the 
spinules isolated and rather large; palp a skewed peg, with 
one lateral and four apical sensilla; an isolated sensillum 
between each palp and the opening of the sericteries; the 
latter a short transverse slit. Hypopharynx with a few 
minute spinules in short transverse rows. 


YOUNG LARVA: Length about 5.5 mm. Subcylindrical; 
strongly curved ventrally; thorax with a pair of ventro- 
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lateral bosses on each somite. Segmentation distinct. Body 
hairs moderately numerous and uniformly distributed; 
hairs short (0.035-0.15 mm), with short-bifid tip. Other- 
wise similar to the mature larva. 


VERY YOUNG LARVA: Length about 2.4 mm. Subcylindri- 
cal, but somewhat constricted at the mesothorax and meta- 
thorax. Anus terminal. Body hairs moderately numerous, 
except for large naked intersomitic areas; with short-bifid 
tip, short to moderately long (0.035-0.105 mm). Head hairs 
simple. Otherwise similar to the young larva. 

Material studied: numerous larvae from British Guiana. 


Genus Orectognathus F. Smith 


Shaped somewhat like a crookneck squash; thorax and 
first abdominal somite curved ventrally; diameter greatest 
at abdominal somite v, decreasing gradually toward the 
anterior end and more rapidly toward the posterior end, 
which is broadly rounded. Body hairs moderately nu- 
merous. Of three types: (1) short to moderately long, 
bifid, with the branches equal, short to long, denticulate 
and recurved at the tip, the most abundant type; (2) on 
the ventral surface, short to moderately long, slightly 
curved, distal half denticulate, usually with a minute hook 
at the tip; (3) a few on the dorsal and lateral surfaces 
of each somite, long, sparsely denticulate, with a minute 
hook at the tip and a short denticulate lateral branch near 
the base. Antennae moderately large, with two or three 
sensilla each. Head hairs short to long, flexible, with a few 


EXPLANATION OF PLATE 8 

Orectognathus clarki Brown, Figs. 1, 2. and 4-10.—1, head in anterior 
view, X67; 2, larva in side view, X20; 4, long body hair with unequal 
branches, 235; 5, denticulate body hair, 235; 6 and 7, body hairs 
with equal branches, 235; 8, left mandible in anterior view, 185; 9, 
left maxilla in anterior view, X185; 10, left maxillary palp in anterior 
view, <730. 

Orectognathus satan Brown, Fig. 3, labrum (left half of drawing shows 
posterior view, right half, anterior view), 235. 

Clarkistruma alinodis Forel, Figs. 11-15.—11, mandible in anterior 
view, 185; 12, head in anterior view, 105; 13, larva in side view, 37; 
14 and 15, two types of body hairs, 185. 
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denticles near the tip. Posterior surface of labrum with 
ten sensilla. Labium feebly bilobed; anterior surface with 
two or three slight swellings. 


Orectognathus clarki Brown 
(Pl. 8, figs. 1 and 2 and 4-10) 


MATURE WORKER LARVA: Length about 3.8 mm. Shaped 
somewhat like a crookneck squash; thorax and first abdom- 
inal somite curved ventrally; diameter greatest at abdom- 
inal somite v, decreasing gradually toward the anterior 
end and more rapidly toward the posterior end, which is 
broadly rounded. Anus ventral, with a small posterior lip. 
Leg and wing vestiges distinct. Spiracles small. Integument 
of the ventral surface of the thorax and abdominal somites 
I and II and of the dorsal surface of a few posterior somites 
with a few transverse rows of minute spinules. Body hairs 
moderately numerous. Of three types: (1) short to mod- 
erately long (0.07-0.14 mm), bifid, with the branches short 
to long, equal, denticulate and recurved at the tip, on the 
lateral and dorsal surfaces, the most abundant type; (2) 
on the ventral surface, short to moderately long (0.07- 
0.175 mm), slightly curved, distal half denticulate, usually 
with a minute hook at the tip; (3) a few (about eight) 
on the dorsal and lateral surfaces of each somite, long 
(0.175-0.245 mm), sparsely denticulate, with a minute hook 
at the tip and a short denticulate lateral branch near the 
base. Cranium vaguely subhexagonal in anterior view, 
scarcely broader than long. Antennae with two or three 
sensilla, each bearing a spinule. Head hairs few, short to 
long (0.035-0.175 mm), flexible, with a few denticles near 
the tip. Labrum small; subrectangular, width twice the 
length; with a median impression of the ventral border 
which extends as a trough onto the anterior surface; an- 
terior surface cf each half with four minute hairs and/or 
sensilla; lateral borders with a few isolated spinules; ven- 
tral border with minute spinules and two contiguous sen- 
silla; posterior surface smooth near the ventral border, 
eiseetiece spinulose, the spinules minute and in short trans- 
verse rows medially, but isolated laterally ; posterior surface 
with about 10 sensilla. Mandibles heavily sclerotized, 
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subtriangular in anterior view; body curved medially and 
produced inward to form a blade which bears two stout 
teeth on its inner border. Maxillae with the apex para- 
boloidal and directed medially; palp chair-shaped with five 
sensilla (two apical and bearing a minute spinule each, two 
subapical and encapsulated, one lateral and bearing a large 
spinule) ; galea conical with two apical sensilla. Labium 
feebly bilobed, anterior surface with three slight swellings 
(one basal and an anteroventral on each side); anterior 
surface densely spinulose, the spinules minute and in short 
transverse rows; palp similar to maxillary palp but shorter ; 
an isolated sensillum between each palp and the opening 
of the sericteries; the latter a short transverse slit in a 
ventral depression. Hypopharynx spinulose, the spinules 
minute and in moderately long transverse rows. 


VERY YOUNG LARVA: Length about 1.4 mm. Subcylindri- 
cal; hairs seemingly more abundant; otherwise very similar 
to the mature larva. 

Material studied: 18 larvae from Victoria (Australia) ; 
courtesy of Dr. W. L. Brown, who believes that the larvae 
feed on Collembola (Brown, 1953). 


Orectognathus mjobergi Forel 
Apparently very similar to clarki, except cranium trans- 


versally subellipticai. (Material studied: 5 damaged in- 
teguments from Queensland.) 


Orectognathus satan Brown 
CPS fies-<) 

Generally similar to clarki, except in the following 
details: Head subcordate in anterior view due to a median 
impression of the occipital border. Spinules on the posterior 
surface of the labrum fewer and larger. Mandibles with 
the apical tooth longer and stouter, the blade shorter and 
narrower, medial teeth sharper-pointed. Maxillae with a 
few minute spinules on the apex. Anterior surface of 
labium with only two swellings and with the spinules longer 
but fewer. Hypopharynx with the spinules larger and in 
longer rows. (Material studied: a dozen immature (?) 
larvae from Queensland; courtesy of Dr. W. L. Brown.) 
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Orectognathus versicolor Donisthorpe 


MATURE LARVA: Length about 3 mm. Generally similar 
to clarki but differing in the following details: Mandibles 
with the apical tooth shorter and stouter and the blade 
narrower. Anterior surface of labium with only two swell- 
ings, the spinules moderately abundant; palp a skewed 
frustum. (Material studied: numerous larvae from 
Queensland and New South Wales.) 


Genus H'popostruma Forel 

Shaped somewhat like a crookneck squash; thorax and 
first abdominal somite forming a long and rather slender 
neck; metathorax constricted. Remainder of abdomen very 
stout; dorsal profile C-shaped, ventral nearly straight; seg- 
mentation indistinct. Body hairs short and moderately 
numerous. Of two types: (1) slightly curved, with the 
distal 2/3 denticulate, a few on the ventral surface; (2) 
bifid, with the branches denticulate. Antennae minute; 
with three sensilla each. Head hairs moderately long, flex- 
ible, with the distal half denticulate. Posterior surface of 
labrum with 12 sensilla. Middle 2/3 of labium raised into 
a ventral projection. 


Epopostruma sp. 
(Pl. 7, figs. 15-19) 

Length about 3.4 mm. Shaped somewhat like a crookneck 
squash; thorax and first abdominal somite forming a long 
and rather slender neck, which is bent ventrally to 90°; 
metathorax constricted. Remainder of abdomen very stout; 
dorsal profile c-shaped, ventral profile nearly straight; 
segmentation indistinct. Anus ventral. Leg vestiges indis- 
tinct. Spiracles small; the mesothoracic the largest, diam- 
eter decreasing posteriorly. Integument of the ventral 
surface of the thorax and anterior abdominal somites and 
the dorsal surface of the posterior somites spinulose, the 
spinules minute and in short transverse rows. Body hairs 
moderately numerous; uniformly distributed, except for 
naked intersomitic areas. Of two types: (1) short (0.054- 
0.185 mm), slightly curved, with the distal 2/3 denticulate, 
a few on the ventral surface; (2) short (0.07-0.11 mm), 
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bifid, with branches denticulate, on the dorsal and lateral 
surfaces. Cranium vaguely subhexagonal in anterior view, 
occipital border feebly impressed at the middle. Antennae 
minute, each with three sensilla, each bearing a moderately 
long spinule. Head hairs few, moderately long (0.039-0.12 
mm), flexible, with the distal half denticulate. Labrum 
small, twice as broad as long, bilobed; anterior surface of 
each lobe with three minute hairs and/or sensilla; ventral 
border of each lobe with two or three sensilla and a few 
spinules; posterior surface of each lobe with three isolated 
and three contiguous sensilla; posterior surface spinulose, 
the spinules minute and in transverse rows. Mandibles 
heavily sclerotized, rather small, subtriangular in anterior 
view; apical tooth curved medially; two stout blunt teeth 
on the inner border. Maxillae large, apex paraboloidal; 
palp a skewed peg with one lateral (bearing a spinule) 
and four apical (two encapsulated and two bearing a spi- 
nule each) sensilla; galea a tall cone bearing two apical 
sensilla. Labium with the middle 2/3 raised into a broad 
ventral projection; anterior surface densely spinulose, the 
spinules in subtransverse rows; palp similar to maxillary 
palp but smaller; an isolated sensillum between each palp 
and the opening of the sericteries; the latter a transverse 
slit on the ventral surface. Hypopharynx with a few rather 
long rows of minute spinules. (Material studied: two 
dozen larvae from Burwood, Victoria, Australia, I X-12-51; 
collected by Dr. W. L. Brown and identified by him as HF. 
sp. near guadrispinosa Forel.) 


Epopostruma sp. 


(Plt, fig, 20) 

Length about 3.6 mm. Quite similar to the Victorian 
species described above, except that the apical tooth of 
mandible is stout, straight and blunt. (Material studied: 
_ three dozen larvae from Aldgate, South Australia, VII-8- 
50; collected by Dr. W. L. Brown and identified by him as 
a new species near quadrispinosa Forel.) 

Brown, 195306; The larvae of EF’. spp. were observed to 
feed only on collembolans. 


[December 


130 Psyche 


Genus Mesostruma Brown 


Shaped somewhat like a crookneck squash; thorax and 
first abdominal somite forming a long slender neck, which 
is strongly curved ventrally; metathorax constricted; re- 
mainder of abdomen subovoidal. Body hairs sparse. Anten- 
nae small; with three sensilla each. Head hairs minute 
and simple. Posterior surface of labrum with ten sensilla. 


Mesostruma laevigata Brown 
(Pl. 9, figs. 1-3) 

Length about 4 mm. Shaped somewhat like a crookneck 
squash; thorax and first abdominal somite forming a long 
slender neck, which is strongly curved ventrally; metatho- 
rax constricted; remainder of abdomen very stout and sub- 
ovoidal. Anus ventral. Spiracles small; the mesothoracic 
the largest, the diameter decreasing posteriorly. Inte- 
gument thin, flimsy and apparently without spinules. Body 
hairs apparently sparse. Cranium vaguely subhexagonal 
in anterior view; slightly broader than long, broadest at 
the antennal level; occipital border feebly concave. Anten- 
nae very small, each with three sensilla, each of which 
bears a spinule. Head hairs few, simple, minute (about 
0.012 mm long). Labrum small; twice as broad as long; 
subrectangular, with the ventral corners rounded and the 
medial border slightly concave; anterior surface of each 
half with three or four sensilla near the ventral border; 
ventral border with two clusters of two or three sensilla 
each; posterior surface of each half with three isolated and 
two contiguous sensilla; dorsal 2/3 of posterior surface 
spinulose, the spinules minute and in short arcuate rows. 
Mandibles with the apical half heavily sclerotized, sub- 
triangular in anterior view; apical tooth rather long and 
tapering to a rounded point, a narrow blade extends medial- 
ly off the anterior surface and bears two round-pointed 
teeth. Maxillae short and lobose; palp chair-shaped with one 
lateral (with a spinule) and four apical (two encapsulated 
and two bearing a spinule each) sensilla; galea a frustum 
with two apical sensilla. Labium with numerous short rows 
of minute spinules on the anterior surface; palp similar 
to maxillary palp but shorter; an isolated sensillum between 
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each palp and the opening of the sericteries; the latter a 
short transverse slit on the ventral surface. Hypopharynx 
with a few short arcuate rows of spinules. (Material 
studied: a dozen larvae from Victoria, Australia; hairs 
broken off.) 


Genus Alistruma Brown 


Thorax and first abdominal somite strongly curved 
ventrally; dorsal profile C-shaped, ventral J-shaped; begin- 
ning with the anterior end of the prothorax the diameter 
increases to the mesothorax, decreases somewhat to abdom- 
inal somite I, increases to V and then decreases gradually 
to the posterior end, which is narrowly rounded. Body 
hairs sparse and moderately long. Of two types: (1) 
slightly curved, simple or denticulate, a few on the ventral 
surface; (2) mostly bifid (a few with one of the branches 
reduced to a denticle), the branches smooth or with very 
few denticles. Antennae small; with three sensilla each. 
Head hairs long, mostly simple (rarely denticulate). 
Posterior surface of labrum with 10 sensilla. 


Alistruma n. sp. 
(Pl. 9, figs. 4-10) 


MATURE LARVA: Length about 3 mm. Thorax and first 
abdominal somite strongly curved ventrally; dorsal profile 
C-shaped, ventral J-shaped; beginning with the anterior 
end of the prothorax the diameter increases to the meso- 
thorax, decreases somewhat to abdominal somite I, increases 
to V and then decreases gradually to the posterior end, 
which is narrowly rounded. Anus ventral, with a small 
posterior lip. Segmentation distinct. Spiracles small; the 
mesothoracic the largest, the diameter decreasing posteri- 
orly. Integument of the ventral surface of the thorax and 
a few anterior abdominal somites and the dorsal surface 
of a few posterior somites with numerous short transverse 
_ rows of minute spinules. Body hairs uniformly distributed, 

moderately long and rather sparse. Of two types: (1) a 
few on the ventral surface, 0.036-0.16 mm long, slightly 
curved, simple or denticulate; (2) on the dorsal and lateral 
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surfaces, 0.1-0.21 mm long, mostly bifid (a few with one 
of the branches reduced to a denticle), the branches smooth 
or with a very few denticles. Cranium as broad as long; 
occipital angles smoothly rounded; occipital border straight. 
Antennae small, each with three sensilla, each of which 
bears a spinule. Head hairs few, long (0.027-0.18 mm), 
flexible and mostly simple (only rarely denticulate). 
Labrum small and very short (breadth three times length) ; 
narrowed dorsally; feebly bilobed due to a shallow medial 
impression of the ventral border; anterior surface of each 
lobe with three or four minute hairs and/or sensilla; ven- 
tral border of each lobe with one isolated and a cluster 
of three sensilla; posterior surface of each lobe with three 
isolated and a cluster of three sensilla; dorsal 34, of poste- 
rior surface spinulose, the spinules minute and in short 
arcuate rows. Mandibles heavily sclerotized; somewhat 
short and stout; subtriangular in anterior view; apical 
tooth short; with two teeth on the inner border (one small 
and subapical, the other large and central). Maxillae short 
and lobose; palp a skewed peg bearing five sensilla (two 
apical and bearing a spinule each, two subapical and encap- 
sulated and one lateral with a spinule) ; galea a cone bear- 
ing two apical sensilla. Labium with the anterior surface 
spinulose, the spinules minute and in short rows; palp 
similar to maxillary palp but smaller; an isolated sensillum 
between each palp and the opening of the sericteries; the 
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Mesostruma laevigata Brown, Figs. 1-8.—1, head in anterior view, 
95; 2, left mandible in anterior view, 185; 3, larva in side view 
(hairs omitted), 17. 

Alistruma n. sp., Figs. 4-10.—4, left antenna in lateral view, 740; 
5, head in anterior view, X95; 6, left maxillary palp in lateral view, 740; 
7 and 8, two types of body hairs, X185; 9, left mandible in anterior view, 
222; 10, mature larva in side view, X30. 

Smithistruma talpa (Weber), Figs. 11-18.—11, head in anterior view, 
180; 12, anchor-tipped body hair, 370; 13 and 14, denticulate body 
hairs, X370; 15 and 16, bifid body hairs, 370; 17, mature larva in side 
view, X43; 18, left mandible in anterior view, X235. 

Smithistruma nigrescens (Wheeler), Fig. 19, very young larva in side 
view, 43. 


} 
| 
} 
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latter a short transverse slit. Hypopharynx spinulose, the 
spinules minute and in short transverse rows. 

YouNG LARVA: Length about 1.4 mm. Similar to the 
mature larva, except in the following details: postanal 
lip large; body and head hairs shorter; palps and galeae 
shorter. 

Material studied: 20 larvae from Kallista, Victoria, 
Australia, IX-50; collected by Dr. W. L. Brown. 

Brown, 1953b: The larvae feed only on collembolans. 


Genus Clarkistruma Brown 


Shaped somewhat like a crookneck squash; thorax and 
first abdominal somite forming a short and very stout 
neck which is bent ventrally to about 90°; remainder of 
abdomen much stouter, its dorsal profile c-shaped, its ven- 
tral nearly straight. Body hairs short, very sparse, stout, 
blunt-pointed and scarcely tapering. Of two types: (1) 
a few on the anterior portion of the prothorax and on the 
ventral surface, with denticles on or near the tip; (2) 
deeply bifid, with the branches strongly divergent and 
curved. Antennae minute; with three sensilla each. Head 
hairs long, stout, scarcely tapering, blunt, with denticles 
on and near the tip. Posterior surface of labrum without 
sensilla. Middle 2/3 of labium raised into a ventral pro- 
jection. 


Clarkistruma alinodis (Forel) 
(Pl. 8, figs. 11-15) 

Length about 2.4 mm. Shaped somewhat like a crookneck 
squash; thorax and first abdominal somite forming a short 
and very stout neck which is bent ventrally to about 90°; 
remainder of abdomen much stouter, its dorsal profile c- 
shaped, its ventral nearly straight. Anus ventral. Spiracles 
small; the mesothoracic the largest, diameter decreasing 
posteriorly. Integument of ventral surface of anterior 
somites with numerous short transverse rows of minute 
spinules; dorsal surface of last few abdominal somites with 
a few short rows of minute spinules. Body hairs very 
sparse, short, stout, blunt-pointed and scarcely tapering. 
Of two types: (1) a few on the anterior portion of the 
prothorax and on the ventral surface, 0.018-0.11 mm long, 
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with denticles near and on the tip; (2) deeply bifid with 
the branches strongly divergent and curved, 0.054-0.1 mm 
long. Cranium subhexagonal in anterior view; slightly 
broader than long; occipital border straight. Antennae 
minute, each with three sensilla, each of which bears a 
spinule. Head hairs few, long (0.036-0.1 mm), stout, 
scarcely tapering, blunt, with denticles near and on the 
tip. Labrum bilobed due to a wide and deep impression of 
the ventral border; breadth 1.6 times length; anterior 
surface of each lobe with three to five sensilla; ventrolateral 
corners spinulose; ventral border of each lobe with one 
isolated and two contiguous sensilla; posterior surface ap- 
parently without sensilla but with numerous rather long 
transverse rows of minute spinules. Mandibles with the 
apical half heavily sclerotized; apical tooth long, stout, 
sharp-pointed and curved medially; inner border produced 
into a blade bearing two rather stout acute teeth. Maxillae 
with the apex paraboloidal; palp vaguely chair-shaped with 
one lateral (bearing a spinule) and four apical (two en- 
capsulated and two bearing a spinule each) sensilla; galea 
a tall cone bearing two apical sensilla. Labium large; 
middle 2/3 raised into a ventral projection; anterior sur- 
face spinulose, the spinules minute and in numerous 
arcuate rows; palp similar to maxillary palp but smaller; 
an isolated sensillum between each palp and the opening 
of the sericteries; the latter a very short transverse slit 
on the ventral surface. Hypopharynx with long transverse 
rows of minute spinules. (Material studied: twenty larvae 
from South Queensland; courtesy of Dr. W. L. Brown.) 
Brown, 1953b: The larvae feed only upon collembolans. 


Genus Strumigenys F. Smith 

Short and stout; prothorax short and directed ventrally; 
head ventral; dorsal profile C-shaped, ventral feebly si- 
nuate; diameter of body increasing gradually from anterior 
end to abdominal somite v, then decreasing to posterior 
end. Segmentation indistinct. Body hairs moderately 
numerous and short to moderately long. Of three types: 
(1) on the ventral surface, few, denticulate, flexible; (2) 
bifid, with the branches denticulate; (3) anchor-tipped, 
with tortuous shaft, four in a row across the dorsum of 
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each abdominal somite I-v. Antennae small, with only two 
sensilla each. Head hairs short to moderately long, flexible 
and denticulate. Posterior surface of labrum with six sen- 
silla. Maxillary palp a low elevation bearing four sensilla. 
Labium with a pair of mammiform ventrolateral lobes, 
each bearing a palp which is a low elevation with four 
sensilla. 


Strumigenys louisianae Roger 
(Pl. 10, figs. 1-6) 

MATURE LARVA: Length about 2 mm. Short and stout; 
prothorax directed ventrally; head ventral; anterior end 
formed from the dorsum of the prothorax; dorsal profile 
c-shaped, ventral feebly sinuate; diameter of body increas- 
ing gradually from the anterior end to abdominal somite V, 
then decreasing to the posterior end, which is broadly 
rounded. Anus ventral. Leg vestiges present. Segmenta- 
tion indistinct. Spiracles small, diameter decreasing grad- 
ually from the mesothoracic toward the posterior end. 
Integument of ventral surface of thorax and first three 
abdominal somites with rather long transverse rows of 
minute spinules; a few shorter rows of minute spinules 
on the posterior surface of the last few abdominal somites. 
Body hairs moderately numerous, uniformly distributed 
(except on the naked midventral surface of the thorax 
and abdominal somites I-IIl), short to moderately long. 
Of three types: (1) on the ventral surface of the thorax 
and of abdominal somites I-vI, few, denticulate, 0.027-0.126 
mm long, flexible; (2) on the dorsal and lateral surfaces, 
0.054-0.148 mm long, bifid, with the branches finely den- 
ticulate; (3) anchor-tipped, with tortuous shaft, about 
0.165 mm long, four in a row across the dorsal surface of 
each abdominal somite I-v. Cranium vaguely subhexagonal; 
slightly broader than long; middle of occipital border feebly 
convex. Antennae minute, each with only two sensilla; 
each sensillum bears a spinule. Head hairs few, moderately 
long (0.054-0.125 mm), flexible and denticulate. Labrum 
small and short; breadth 2.5 times length; bilobed due to 
a median impression of the ventral border; anterior surface 
of each lobe with three sensilla; ventral border of each 
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lobe with a few minute spinules and two contiguous sen- 
silla; posterior surface of each lobe with three sensilla; 
middle half of posterior surface densely spinulose, the 
spinules minute and in subtransverse rows. Mandibles 
subtriangular in anterior view, with the apical half heavily 
sclerotized; apical tooth long, stout, sharp-pointed and 
curved medially; with two sharp-pointed teeth on the 
inner border. Maxillae short and lobose; palp a low eleva- 
tion bearing four sensilla; galea digitiform, with two apical 
sensilla. Labium large; anterior surface spinulose, the 
spinules in short curved subtransverse rows; with a pair 
of mammiform ventrolateral lobes, each bearing a palp, 
which is a low elevation bearing four sensilla; an isolated 
sensillum between each palp and the opening of the seric- 
teries; the latter a very short transverse slit. Hypopharynx 
densely spinulose, the spinules minute and in numerous 
long subtransverse rows. (Material studied: two dozen 
larvae from Alabama and Mississippi; courtesy of Dr. W. 
L. Brown.) 

Wilson, 1953: The larval food is chiefly Collembola, but 
a few other arthropods are occasionally eaten (p. 481). 
“Larvae are fed by being placed directly on the prey. As 
many as ten or more may be piled at first on the same 
collembolan, and since they are active feeders they may 
wholly consume a small individual within several hours. 
The final fragments of the insect are held aloft, ponerine 
fashion. No case of ingluvial feeding of the larvae by the 
workers was ever observed, although occasionally workers 
were seen passing food in this manner” (p. 483). The 
life cycle was found to be: egg, 12 days; larva, 29 days; 
pupa,12 days. (p. 491). 


Strumigenys australis Forel 
(Pl. 10, figs. 8-15) 

IMMATURE (?): Length about 1.6 mm. Generally similar 
to louisianae, except in the following characters: Seg- 
mentation distinct. Spinules restricted to ventral surface 
of thorax. Body hairs — (1) length 0.009-0.12 mm, with- 
out alveolus and articular membrane; (2) shorter (0.054- 
0.11 mm), with or without alveolus and articular 
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membrane; (3) as in lowisianae. Cranium transversely 
subelliptical; breadth 1.4 times length; middle of occipital 
border straight. Head hairs shorter (0.029-0.09 mm). 
Labrum shorter and broader (breadth 2.8 times length) ; 
anterior surface of each lobe with four sensilla; entire 
posterior surface spinulose, the spinules minute and in long 
subtransverse rows. Mandibles shorter and stouter; apical 
tooth long, slender and round-pointed; subapical tooth 
anterior, proximal medial tooth much larger. Labial palp 
with five sensilla. (Material studied: 10 larvae from 
Queensland, Australia; courtesy of Dr. W. L. Brown.) 

Brown, 1953), p. 467: The larvae feed only on Collem- 
bola. 


Strumigenys elongata Roger 


Length about 1.7 mm. Similar to lowisianae, except in 
the following details: Body hairs— (1) occurring back 
as far as abdominal somite vi, shorter (0.018-0.12 mm) ; 
(2) shorter (0.014-0.12 mm); (8) slightly longer (about 
0.18 mm). Head moderately large. Head hairs shorter 
(0.036-0.1 mm). Apical tcoth of mandibles longer and 
slenderer. (Material studied: 10 larvae and semipupae 
from Mexico, collected by E. O. Wilson; courtesy of Dr. 
W. L. Brown.) 


EXPLANATION OF PuLate 10 

Strumigenys louwisianae Roger, Figs. 1-6.—1, head in anterior view. 
105; 2, left mandible in anterior view, 185; 3, mature larva in side 
view, X38; 4-6, three types of body hairs, «185. 

Strumigenys nidifex Mann, Fig. 7, a deeply bifid anchor-tipped hair, 
185. 

Strumigenys australis Forel, Figs. 8-15.—8, immature (?) larva in 
ventral view, 43; 9, anchor-tipped body hair, 185; 10 and 11, bifid 
body hairs, 185; 12, denticulate body hair, 185; 13, left mandible in 
anterior view, 185; 14, head in anterior view, X95; 15, immature (?) 
larva in side view, 48. 

Basiceros sp., Figs. 16 and 17.—16, head in anterior view, Se ohizy 
left mandible in anterior view, 86. | 

‘We wish to thank Dr. W. L. Brown for material, for identifications 
and for advice. 


*Dr. W. L. Brown regards schmidti as a synonym of gravis. 
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Strumigenys lewist Cameron 
YOUNG LARVA: Length about 1 mm. Generally similar to 
louisianae. (Material studied: six young larvae from Jap- 
an; courtesy of Cho Teranishi.) 


Strumigenys nidifex Mann 
(PI 10, te. 7) 

Length about 3.5 mm. Similar to lowisianae, except in 
the following details: Mesothorax more swollen, abdomen 
less so. Body hairs — (1) occurring back as far as abdom- 
inal somite vil and covering all the prothorax, except the 
middorsal surface, longer (0.036-0.18 mm); (2) longer 
(0.054-0.148 mm); (3) longer (about 0.8 mm) and some- 
times deeply bifid, each branch bearing a single anchor- 
hook. Head hairs shorter (0.054-0.08 mm). Mandibles 
longer and narrower with more slender round-pointed 
teeth. (Material studied: a dozen larvae and semipupae 
from Fiji; courtesy of Dr. W. L. Brown.) 


Strumigenys perplexa (F. Smith) 

Length about 1.6 mm. Similar to lowisianae, except in 
the following details: Spinules on the ventral surface of 
the thorax and first abdominal somite only. Body hairs — 
(1) occurring back as far as abdominal somite VIII, shorter 
(0.036-0.087 mm); (2) shorter (0.036-0.09 mm); (3) 
usually on abdominal somites I-IV, rarely one or two on V. 
Head hairs shorter (0.036-0.092 mm). Anterior surface 
of each lobe of the labrum with four or five sensilla. (Ma- 
terial studied: numerous larvae from Victoria, Australia; 
courtesy of Dr. W. L. Brown.) 


Brown, 1953b, p. 467: The larvae feed only on Collem- 
bola. 


Strumigenys saliens Mayr 


Apparently very similar to lowisianae. (Material studied: 


a single larva with hairs broken off, from “Rio Negro, 
Parana.”’) 


Strumigenys n. sp. 
Length 1.9 mm. Similar to lowisianae except in the fol- 
lowing details: Body hairs — (1) shorter (0.027-0.1 mm); 
(2) shorter (0.054-0.134 mm) ; (8) slightly longer (about 
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0.173 mm). Cranium transversely subelliptical; breadth 
1.5 times length; occipital border feebly concave at the 
middle. Head hairs shorter (0.042.-0.1 mm). Labrum 
twice as broad as long; with four sensilla on the anterior 
surface of each lobe. (Material studied: 10 larvae from 
Malanda, Queensland, 2400’, 4-XI-50, W. L. Brown.) 


Genus Smithistruma Brown 


Short and stout; diameter increasing gradually from 
the mesothorax to abdominal somite Iv, then decreasing to 
the posterior end, which is broadly rounded; thorax and 
first abdominal somite strongly curved ventrally; head 
ventral; dorsal profile C-shaped, ventral feebly sinuate. 
Segmentation indistinct. Body hairs moderately numer- 
ous and short to moderately long. Of three types: (1) on 
the ventral surface, few, denticulate, slightly curved; 
(2) bifid, with a few denticles on each branch; (3) anchor- 
tipped, with tortuous shaft, four in a row across the dor- 
sum of each abdominal somite I-IV, I-V or I-vI. Antennae 
small; with two sensilla each. Head hairs short to long, 
flexible and denticulate. Posterior surface of labrum with 
six sensilla. Maxillary palp a low elevation bearing four 
sensilla. Labium with a pair of mammiform ventrolateral 
lobes, each bearing a palp, which is a low elevation with 
four or five sensilla. 

Brown, 1953a, p. 43; “The larvae are whitish in color 
and rest motionless or nearly so in the brood chambers. 
They are well cared for by the workers, which feed them 
at least part of the time by placing them directly on top 
of freshly-killed springtails. In my particular colony of 
S. rostrata, I never once observed regurgitation from work- 
er to larva, but since my colony did not seem very healthy 
or vigorous, I would certainly not say that the larvae are 
never fed by regurgitation in nature.” 


Smithistruma talpa (Weber) 
(Pl. 9, figs. 11-18) 

MATURE LARVA: Length about 1.6 mm. Short, stout and 
turgid; diameter increasing gradually from the mesotho- 
rax to abdominal somite Iv, then decreasing to the posterior 
end (which is broadly rounded); anterior end broadly 
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rounded and formed from the dorsum of the prothorax; 
thorax and first abdominal somite strongly curved ventral- 
ly; head ventral; dorsal profile C-shaped, ventral feebly 
sinuate. Anus ventral. Segmentation indistinct. Spiracles 
small, diameter decreasing slightly from the mesothoracic 
toward the posterior end. Integument of the ventral sur- 
face of the thorax and abdominal somites I and II with 
short rows of minute spinules. Body hairs moderately 
numerous, short to moderately long and (except for a 
small ventral naked area on the thorax and first two 
abdominal somites) uniformly distributed. Of three types: 
(1) few, 0.018-0.072 mm long, on the ventral surface of 
the thorax and abdominal somites I-VI, slightly curved 
and denticulate; (2) on the dorsal and lateral surfaces, 
0.018-0.072 mm long, bifid, with a few denticles on each 
branch, the most numerous type; (38) anchor-tipped, with 
tortuous shaft, about 0.125 mm long, four in a row across 
the dorsal surface of each abdominal somite I-VI; types 1 
and 2 with or without alveolus and articular membrane. 
Head moderately large; cranium transversely subelliptical 
in anterior view, a fourth broader than long; occipital 
border slightly concave at the middle. Antennae small, 
each with only two sensilla, each of which bears a short 
spinule. Head hairs few, fiexible, moderately long (0.054- 
0.072 mm) and denticulate. Labrum small, breadth 2.7 
times length; bilobed, due to a median concavity of the 
ventral border; anterior surface of each lobe with three 
sensilla; ventral border of each lobe with a few spinules 
and two contiguous sensilla; posterior surface of each lobe 
with three sensilla; middle half of posterior surface spin- 
ulose, the spinules minute and in transverse rows. Man- 
dibles heavily sclerotized; subtriangular in anterior view; 
apical tooth long, slender, sharp-pointed and curved medi- 
ally; two sharp-pointed teeth on the inner border. Max- 
illae short and lobose; palp a low elevation bearing four 
sensilla; galea digitiform, with two apical sensilla. Labi- 
um large; anterior surface spinulose, the spinules in curved 
subtransverse rows; with a pair of mammiform ventro- 
lateral lobes, each bearing a palp, which is a low eleva- 
tion with four sensilla; an isolated sensillum between each 
palp and the opening of the sericteries; the latter a short 
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transverse slit. Hypopharnyx spinulose, the spinules in 
rather long transverse rows. (Material studied: two 
dozen larvae from Alabama; courtesy of Dr. W. L. Brown.) 

Wilson, 1953, p. 486: The food consists chiefly of Col- 
lembola, but a few other arthropods are eaten. 


Smithistruma brevisetosa (M. R. Smith) 


Wilson, 1953, p. 485: “This species appears to be identical 
in food habits to Smithistruma rostrata.” 


Smithistruma clypeata (Roger) 

Wilson, 1953: The food of the larvae consists mostly of 
Collembola, but a few other arthropods are eaten (p. 
486). The life cycle was found to be: egg, 14 days; larva, 
25 days; pupa, 14 days (p. 491). 

Smithistruma dietrichi (M. R. Smith) 

Wilson, 1953, p. 487: The larval food consists chiefly 

of Collembola, but a few other arthropods are used. 


Smithistruma epinotalis (Weber) 

SEMIPUPA (?): Length about 1.8 mm. Similar to talpa, 
but differing in the following details: Anchor-tipped body 
hairs slightly longer (about 0.15 mm) and occurring on 
abdominal somites I-IV only. Occipital border of cranium 
slightly convex at the middle. Head hairs shorter (0.036- 
0.054 mm). Labial palps each with five sensilla. (Material 
studied: two damaged specimens from Costa Rica and Mex- 
ico.) - 

Smithistruma missouriensis (M. R. Smith) 

Wilson, 1953, p. 486: The food of the larvae consists of 
Collembola. 

Smithistruma nigrescens (Wheeler) 
CPF 9, fig. 19) 

MATURE LARVA: Length about 1.6 mm. Similar to talpa 
but differing in the following details: Body hairs — (1) 
slightly longer (0.02-0.09 mm); (2) longer (0.063-0.088 
mm); (3) longer (about 0.144 mm) and occurring on ab- 
dominal somites I-V only. Head hairs slightly longer 
(0.056-0.085 mm). Mandibles more slender. Labial palp 


with five sensilla. 
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VERY YOUNG LARVA: Length about 0.84 mm. Hairs rela- 
tively longer; head and postanal lip relatively larger. 
Otherwise very similar to mature larva. 

Material studied: two dozen larvae from Cuba, collected 
by E. O. Wilson; courtesy of Dr. W. L. Brown. 


Smithistruma rostrata (Emery) 


YOUNG LARVA: Length about 1.4 mm. Generally similar 
to talpa except in the following details: Head relatively 
larger. Anchor-tipped body hairs longer (about 0.14 mm). 
Antennae moderately large. Anterior surface of each lobe 
of the labrum with four sensilla and a few oblique rows 
of minute spinules. Labial palp with five sensilla. (Mater- 
ial studied: two dozen larvae from Illinois; courtesy of 
Dr. W. L. Brown.) 

Wilson, 1953: “Essentially similar to Trichoscapa mem- 
branifera in details of ... larval feeding and in the total 
absence of trophallaxis” (p. 485). The life cycle was found 
to be: egg, 9 days; larva, 31 days; pupa, 19 days (p. 491). 


Smithistruma schulzi (Emery) 

Length about 1.7 mm. Similar to talpa but differing in 
the following details: Anchor-tipped body hairs longer 
(about 0.14 mm) and occurring on abdominal somites I-IV 
only. Head hairs shorter (0.027-0.054 mm). Anterior sur- 
face of each lobe of the labrum with four sensilla. Man- 


dibles rather small. (Material studied: three larvae from 
Brazil.) 


Smithistruma studiosi (Weber) 


Apparently similar to talpa. (Material studied: three 
damaged specimens from Costa Rica.) 


Smithistruma (Wessonistruma) pergandei (Emery) 

IMMATURE LARVA: Length about 1.6 mm. Similar to 
talpa, except in the following details: Body hairs — (1) 
slightly longer (0.027-0.1 mm); (2) longer (0.045-0.1 
mm); (8) considerably longer (about 0.17 mm). Head 
hairs shorter (0.036-0.054 mm). Mandibles more slender. 


(Material studied: seven larvae from Virginia; courtesy of 
Dr. W. L. Brown.) 
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Wesson, 1936, p. 173: “The larvae are fed by being 
placed on top of whole springtails.” 


Genus Trichoscapa Emery 
Trichoscapa membranifera Emery 
Wilson, 1953: “Details of larval feeding seem to be sim- 
ilar to those in the case of Struwmigenys. In addition, the 
Trichoscapa were never observed to participate in any 
sort of trophallaxis, either between workers or between 
workers and larvae” (p. 484). The life cycle was found to 
be: egg, 13 days; larva, 19 days; pupa, 19 days (p. 491). 
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PRELIMINARY STUDIES ON THE 
HYDRACARINA OF MICHIGAN: 
THE GENUS LIMNESIA, SUBGENERA 
LIMNESIOPSIS PIERSIG AND 
LIMNESIELLA DADAY? 


By DAvip R. Cook 
Department of Biology, Wayne University 


The genus Limnesia is represented in Michigan by mem- 
bers of four subgenera: Limnesia s.s., Tetralimnesia, Lim- 
nesiopsis and Limnesiella. Only the latter two subgenera 
will be treated in this paper. Both Limnesiopsis and Lim- 
nesiella have at times been considered to be distinct genera. 
However, most workers now look upon them as merely 
polyacetabulate members of the genus Limnesia. There 
has been some confusion between Limnesia (Limnesiopsis) 
anomala and Limnesia (Limnesiella) marshallae, the only 
previously described species belonging to these subgenera 
known from North America. It is hoped that a redescrip- 
tion of these two species will clear up this situation. In 
addition, a new Limnesiella is described from Michigan. 


Subgenus Limnestopsis Piersig 
Limnesiopsis Piersig, 1897. Sitzungsb. Naturf. Ges. Leip- 
ZIG, 22/20 02s 
Subgeneric diagnosis: Genital acetabula numerous; claws 
with a series of three to five minor clawlets posterior to 
the two major clawlets; acetabular plates of male broadly 
joined at anterior and posterior ends. 


Limnesia (Limnesiopsis) anomala Koenike 
Figs, 21°23 2 ae 
Limnesia anomala Koenike, 1895. Abh. naturw. Ver. Bre- 
men, 13:207. 


Limnesiopsis anomala Piersig, 1897. Sitzungsb. Naturf. 
Ges. Leipzig, 22/23 :52. 


Limnesiopsis anomala Marshall (in part), 1932. Trans. 
Wisconsin Acad. Sci., 27:346. 


‘Contribution from the University of Michigan Biological Station. 
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Male: Length of body 1.3-1.5 mm; length of genital field 
0.43-0.46 mm; width of genital field 0.49-0.54 mm. 

Body rounded, integument soft; a pair of small sclerites 
present near posterior end of dorsum, these plates approxi- 
mately 0.07 mm in length; acetabular plates broadly joined 
at both ends, length of genital opening less than one-half 
length of genital field; genital acetabula numerous (55-65 
on each side), two pairs of acetabula considerably larger 
than the others; apodemes of posterior border of third 
coxae complete. 

Palps large and powerful; the dorsal lengths of the pal- 
pal segments, in millimeters, varied as follows: P-I, 0.031- 
0.040 mm; P-II, 0.224-0.240 mm; P-III, 0.184-0.204 mm; 
P-IV, 0.392-0.406 mm; P-V, 0.092-0.095 mm; peg on ven- 
tral side of P-II located on a slightly raised tubercle, peg 
projecting directly outwards (Fig. 7); swimming hairs 
present on third and fourth pairs of legs; claws with minor 
clawlets present posterior to the major clawlets. 

Female: Length of body 1.4-1.6 mm; length of genital 
field 0.35-0.37 mm; width of genital field 0.33-0.38 mm; 
width of pregenital sclerite 0.21-0.23 mm. 

Body, legs and palps similar to those of male except 
that they average slightly larger; 58-67 genital acetabula 
on each side; acetabular plates not united as in male, but 
able to open and close over the genital valves; posterior 
portion of genital field only slightly wider than anterior 
portion. 

Habitat: Most commonly taken in lakes but the author 
has one record from a permanent pond. Although this 
species is an excellent swimmer, it is often found crawl- 
ing about in cracks and crevices of submerged logs. 

Range: Marshall (1932) lists this species from New 
York, Wisconsin and Michigan. Limnesia (Limnesiopsis) 
anomala has been taken in only eleven Michigan counties. 
However, these are widely scattered and it is likely that 
this species occurs throughout the state. 


Subgenus Limnesiella Daday 


Limnesiella Daday, 1905. Zoologica, 44:306. 
Neolimnesia Lundblad, 1936. Zool. Anz., 116:202. 
Subgeneric diagnosis: Genital acetabula numerous; claws 
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without minor clawlets posterior to the major clawlets ; 
small setae-bearing tubercles present on ventral side of 
fourth palpal segment. 


Limnesia (Limnesiella) marshallae (Viets) 
Figs. 3,6, :8 
Limnesiopsis anomala Marshall (in part), 1932. Trans. 
Wisconsin Acad. Sci., 27 :346. 
Limnesiopsis anomala marshallae Viets, 1938. Zool. Anz. 
121 to: 
Limnesia hutchinsoni Lundblad, 1941. Ibid., 1383 :158. 
(non) Limnesia marshallae Lundblad, 1941. Jbid., 133 :157. 
Limnesia marshallae Lundblad, 1952. Arkiv for Zool. (Ser. 
2)aco ta0. 


Male: Length of body 1.15-1.72 mm; length of genital 
field 0.27-0.35 mm; width of genital field 0.30-0.37 mm. 

Body rounded, integument soft; a single, median scle- 
rite, approximately 0.087-0.120 mm in diameter, present 
near posterior edge of dorsum; acetabular plates united 
at both ends, genital opening much greater than one-half 
total length of genital field; outer margin of acetabular 
plates concave; 22-27 genital acetabula present on each 
side, these roughly grouped into two circles of small 
acetabula surrounding the two pairs of larger acetabula; 
apodemes of posterior border of the third coxae incom- 
plete, ending near setigerous gland of fourth coxae. 

Palpi swollen at distal end of second segment, peg di- 
rected posteriorly, similar to that found in Limnesia macu- 
lata (Miller) ; dorsal lengths of the palpal segments were: 
P-I, 0.035-0.041 mm; P-II, 0.192-0.216 mm; P-III, 0.132- 
0.152 mm; P-IV, 0.282-0.335 mm; P-V, 0.059-0.074 mm; 
swimming hairs present on third and fourth pairs of legs; 
claws with only two major clawlets. 

Female: Length of body 1.72-2.13 mm; length of genital 
field 0.28-0.836 mm; width of genital field 0.23-0.31 mm; 
width of pregenital sclerite 0.21-0.23 mm; female similar 
to male except in size and structure of the genital field; 
acetabular plates not united, 22-23 acetabula on each side, 
these grouped as in male. 

Habitat: Usually found in lakes, often in rather deep: 
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water. This species has also been taken in bogs and per- 
manent ponds. 

Range: Known only from Wisconsin and Michigan. Lim- 
nesia marshallae has been collected in eight Michigan 
counties, but as in Limnesia anomala, these are widely 
scattered and it probably is statewide in occurance. 

Remarks: Limnesia marshallae was originally described 
from a drawing by Ruth Marshall of the genital field of 
the male. Marshall (1932) included drawings of the ven- 
tral view of a female, genital field of a male and provisional 
genital field of a nymph, all labeled Limnesiopsis anomala. 
Viets (1938) recognized that the male was distinct and 
set it up as the variety Limnesiopsis anomala marshallae. 
Since none of the subgeneric characters were illustrated, 
Viets could not know that it was really a Limnesiella in- 
stead of a Limnesiopsis. Lundblad (1941) described a fe- 
male from Wisconsin as Limnesia (Limnesiella) hutchin- 
sont. The present author sent a female specimen of Lim- 
nesia marshallae (Viets) to Lundblad and he found it to 
be identical with his L. hutchinsoni. The latter name there- 
fore becomes a synonym. In the same paper Lundblad also 
described a new species of Limnesia s.s. under the name of 
Limnesia marshallae. This name is therefore a homonym 
and Lundblad (1952) has renamed the species L. marshal- 
liana. One of the male specimens of L. marshallae (Viets) 
from Marshall’s collection, now in the Chicago Natural 
History Museum, should be designated as lectotype. 


Limnesia (Limnesiella) eggletoni n. sp. 
Wigs, 4,-5.9, 10,-11 

Male: Length of body 0.88-1.08 mm; length of genital 
field 0.25-0.28 mm; width of genital field 0.26-0.31 mm. 

Body rounded, integument soft; sclerites absent from 
posterior end of dorsum; acetabular plates united, outer 
margin convex; 14-18 genital acetabula present on each 
side, these grouped into anterior and posterior sets with 
a wide area free of acetabula between; posterior acetabular 
group arranged in the form of a hook about the large 
acetabula; apodemes of posterior border of third coxae 
complete; setigerous gland of fourth coxae located about 
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two-fifths distance between posterior ends of third and 
fourth coxae. 

Palp swollen near distal end of second segment, peg di- 
rected outwards; setae present on fourth segment but 
these not on well developed tubercles; dorsal lengths, in 
millimeters, of the palpal segments varied as follows: P-I, 
0.036-0.041 mm; P-II, 0.116-0.128 mm; P-III, 0.095-0.108 
mm; P-IV, 0.160-0.169 mm; P-V, 0.047-0.052 mm; swim- 
ming hairs present on third and fourth pairs of legs; claws 
with two major clawlets. 

Female: Length of body 1.27-1.39 mm; length of genital 
field 0.24-0.30 mm; width of genital field 0.19-0.23 mm; 
width of pregenital sclerite 0.16-0.17 mm. 

Female similar to male except in size, structure of the 
genital field and in having the setigerous glands of the 
fourth coxae much closer to the third coxae than in the 
male; acetabular plates not united, with 12-18 genital 
acetabula on each side, these arranged as in male; palpal 
segments averaging slightly larger than in male. 

Nymph: Length of fully grown nymph approximately 
0.55-0.59 mm.; length of provisional genital field 0.085- 
0.091 mm; width of provisional genital field 0.123-0.128 
mm. 

Provisional genital field with only two pairs of acetabula, 
apodemes forming a cross (Fig. 10); three pairs of setae 
present on provisional genital field; palps resembling those 
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Fig. 1. Limnesia (Limnesiopsis) anomala Koenike, ventral view, male. 
Fig. 2. Limnesia (Limnesiopsis) anomala Koenike, ventral view of third 
and fourth coxae, and genital field, female. Fig. 3. Limnesia (Limnesiella) 
marshallae (Viets), ventral view of third and fourth coxae, and genital 
field, female. Fig. 4. Limnesia (Limnesiella) eggletoni n. sp., ventral view, 
male. Fig. 5. Limnesia (Limnesiella) eggletoni n. sp., ventral view of 
third and fourth coxae, and genital field, female. Fig. 6. Limnesia (Lim- 
nesiella) marshallae (Viets), ventral view, male. Fig. 7. Limnesia (Lim- 
nesiopsis) anomala Koenike, palp, male. Fig. 8. Limnesia (Limnesiella) 
marshallae (Viets), palp, male. Fig. 9. Limnesia (Limnesiella) eggletont 
n. sp., palp, male. Fig. 10. Limnesia (Limnesiella) eggletoni n. sp., pro- 
visional genital field, nymph. Fig. 11. Limnesia (Limnesiella) eggletoni 
n. sp., claw, male. Fig. 12. Limnesia (Limnesiopsis) anomala Koenike, 
claw, male. 
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of adults except that the peg is absent and the distal end 
of the second segment is not as swollen; dorsal lengths of 
the palpal segments were: P-I, 0.019-0.024 mm; P-II, 0.067- 
0.078 mm; P-III, 0.058-0.064 mm; P-IV, 0.106-0.114 mm; 
P-V, 0.035-0.038 mm. 

Holotype: Adult male, taken in Nichols’ Bog, Cheboygan 
County, Michigan (T36N/R38W/S2) on July 24, 1952. 

Allotype: Adult female, same date and locality as holo- 
type. 

Paratypes: 32 males, 33 females, 14 nymphs, same date 
and locality as holotype; 9 males, 11 females, 6 nymphs, 
same locality on July 13, 1952; 6 males, 10 females, col- 
lected in a temporary pond near Big Star Lake, Lake 
County, Michigan (T17N/R14W/S25) on April 30, 1952; 
one male, found in Whitmarsh Lake, Chippewa County, 
Michigan (T45N/R5W/S6) on July 29, 1949. 

Habitat: Usually taken in temporary and semipermanent 
ponds and bogs. However, they are occasionally found in 
small lakes. 

Range: At present this species is known only from the 
northern half of the lower peninsula and the eastern half 
of the upper peninsula of Michigan. 

Remarks: Limnesia eggletoni most closely resembles the 
South American species L. malacoderma Lundblad. How- 
ever, the new species may be separated from the latter by 
the position of the setigerous glands of the fourth coxae 
and by the fact that the nymphs have only two pairs of 
genital acetabula. The nymphs of L. malacoderma (and 
all of the known Limnesiella nymphs from South America) 
are polyacetabulate. The holotype and allotype will be 
placed in the Chicago Natural History Museum, paratypes 
will be deposited in the United States National Museum. 
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THE BEETLE GENUS PARALIMULODES BRUCH 
IN NORTH AMERICA, WITH NOTES ON 
MORPHOLOGY AND BEHAVIOR 
(COLEOPTERA: LIMULODIDAE)* 


By E. O. WILSON, T. EISNER, and B. D. VALENTINE 
Biological Laboratories, Harvard University 


The family Limulodidae was erected by Seevers and 
Dybas in 1943 to receive the staphylinid subfamily Ceph- 
aloplectinae and the trichopterygid subfamily Limulodinae. 
It includes a small number of species with body form con- 
spicuously modified for a myrmecophilous existence: body 
tear-shaped or oblong, head covered by the pronotum, base 
of the antennae protected by deep fossae, labrum in re- 
pose contiguous with the mentum, etc. These specializa- 
tions are of the type generally characterizing “loricate 
synoeketes’”, ant guests more or less indifferently toler- 
ated by their hosts and protected from occasional molesta- 
tion by a shielded body form. 

Of the five limulodid genera recognized by Seevers and 
Dybas, the most specialized and obscure is Paralimulodes 
Bruch. This genus has hitherto been known only from 
four specimens of the single species, P. wasmanni Bruch, 
taken with a colony of the army ant Neivamyrmez spegaz- 
zinu (Emery) at La Plata, Argentina in 1919. It was 
therefore a matter of some interest when the genus was 
recently rediscovered, this time in the southeastern United 
States. Living material was maintained with the host ant 
colonies in artificial nests long enough to record some as- 
pects of behavior, and enough preserved material was ob- 
tained to fill in most of the important detail inadequately 
covered by Bruch’s original description. New information 
obtained in this study is presented in the sections below. 

Distribution and taxonomic status of the North Ameri- 
can population. Over two hundred specimens, all appar- 
ently belonging to the same species, were collected by Wil- 
son at the following three localities in central and northern 
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Alabama: Bryce Lake, Tuscaloosa, Tuscaloosa Co. [host 
Neivamyrmex carolinense (Emery)]; Hurricane Creek, 
near Peterson, Tuscaloosa Co. [host N. carolinense]; 
King Cove, Bankhead National Forest, Lawrence Co. [host 
N. nigrescens (Cresson) ]. The species has been tentative- 
ly determined as P. wasmanni. Since syntypes of wasman- 
mt are not available at present, we have relied on Bruch’s 
original description and detailed drawings. No difference 
could be found on this basis, and we feel confident in stat- 
ing that the two populations must be very close if not 


Text-figure 1. Paralimulodes riding on the head of a Newamyrmex 
nigrescens major worker. 


identical. Specimens have been deposited in the Museum 
of Comparative Zoology, Harvard University, and Chicago 
Natural History Museum. 

Morphology. (See figures. Most of the specimens used in 
this study were cleared with 10% KOH and stained with 
Chlorazol Black E, acid fuchsin, or fast green. Because of 
the minute size of the material, most of the examination 
was made under oil immersion lens.) 

Size extremely small, total length approximately 0.6 mm 
Antenna 8-segmented. Antennal fossa deeply excavated 
but nevertheless capable of accommodating only the scape. 
The antenna is otherwise well protected, being able to 
move freely between the prosternum and the concave ven- 
tral surface of the remainder of the prothorax. The ter- 
minal four segments are flattened dorsoventrally. A pair 
of what seem to be sensory pegs, one dorsal and one ven- 
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tral, project beyond the tip of the terminal segment. These 
are visible only under the best conditions of lighting and 
were apparently missed by Bruch. 

Two “eye-spots”, apparently nothing more than tiny 
optically light areas, are present near the outer lateral 
margins of the head. These are essentially no different 
from other such areas which occur sporadically on several 
other parts of the body (see pl. 13, fig. d), but may be 
significant in that they are larger and uniform in size 
and are evident at the same location in every specimen 
examined. 

Maxilla tripartite; maxillary palp 4-segmented, the third 
segment greatly swollen and ovoid. The labium appears 
to be degenerate in comparison with that described by 
Seevers and Dybas for Cephaloplectus mus, although ad- 
mittedly this structure could be seen only in ventral view 
in our material. Two segments are visible, the distal one 
subglobose and with no appendages other than the palps 
evident. Segmentation in the labial palps is apparently 
obsolescent. 

The mandible consists of a well sclerotized piece, the 
distal portion of which is divided into a “molar” projection 
terminating in several sharp teeth, and a thin, nearly trans- 
parent “incisor area’, edged by numerous seriate denticles 
barely within the limit of light resolution. The incisor 
area has never been described in other limulodid genera 
but may have been overlooked due to its almost invisible 
structure. 

Paralimulodes does not differ much from Limulodes and 
Cephaloplectus in thoracic structure. Contrary to the claim 
of Bruch, the prosternum is not a distinct piece, but merges 
into the pronotum anteriorly by a pair of narrow arms. 
Posteriorly it is free and overlaps the mesosternum and 
anteromedian metasternal projection. 

The tarsus is two-segmented, the basal segment sub- 


EXPLANATION oF Pate 12 
(Paralimulodes wasmanni Bruch; Lawrence Co., Ala.) —Fig. A, out- 
line, dorsal view, showing habitus. Fig. B, dorsal view, with abdomen 
distended by treatment with KOH. Fig. ©, ‘ventral view, abdomen also 
distended. (Sculptural detail not shown). 
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triangular in outline and partly overlapping the cylindrical 
distal segment. The pretarsus contains some detail not 
resolvable by the light microscope, but there is visible a 
single (?) irregularly shaped, nearly transparent distal 
pad flanked by at least two bristles. Claws in the conven- 
tional sense are lacking. 

Seven abdominal segments are visible in ventral view 
(see pl. 12, fig. B). Division in the anterior tergites is 
indistinct, so that correspondence with individual sternites 
is uncertain. Perhaps the most unusual feature of the ab- 
domen is the shape of the first six visible sternites. These 
are very wide and are produced dorsally to overlap in part 
the adjacent tergites. The dorsal sternital tips are pre- 
sumably what Seevers and Dybas refer to as “paratergites” 
in their general description of the limulodid abdomen. 
This peculiar modification in abdominal structure seems 
best interpreted as providing a sort of shingle-armor pro- 
tection for the lateral intersegmental membranes. 

Behavior. As noted previously, Paralimulodes occurs 
naturally with the army ants Neivamyrmex carolinense 
and N. nigrescens in Alabama. Both of these species are 
abundant within the presently known range of the beetle. 
That Paralimulodes is truly host-specific for Netvamyrmex 
is suggested by the following observations. A colony of N. 
nigrescens from Hurricane Creek, found within fifty feet 
of the infested carolinense colony, was maintained for sev- 
eral days with the queen in an artificial nest. No Paralimu- 
lodes could be found with the thousands of workers, des- 
pite the earlier proximity of the two ant colonies. But 
when beetles were isolated from the carolinense and placed 
in the nigrescens nest, they proceeded with little hesita- 
tion or opposition into the mass of resting workers. Twen- 
ty-four hours later they were still ensconced with their 
new hosts. When other Paralimulodes were transferred to 


EXPLANATION OF Puate 13 
(Parahmulodes wasmanni Bruch; Lawrence Co., Ala.) — Figs. a-d, 
mouthparts in ventral view. Fig. e, ventral view of left antenna. Fig. 
f, aedeagus tube, ventral view. Fig. g, spermatheca, ventral view. Fig. h, 
tarsus, including only structures clearly visible with the light micro- 
scope; terminal tarsal segment rotated to show pretarsus in dorsal view. 
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nests containing colonies of the non-ecitonine species Mono- 
morium minimum (Buckley), Crematogaster minutissima 
Mayr, and Camponotus pennsylvanicus (DeGeer), they 
completely ignored these ants and wandered aimlessly 
about the nest chambers. 

The Paralimulodes present a very bizarre appearance 
in life. When resting they superficially resemble mites. 
They are usually to be seen riding on the heads and ab- 
domens of the workers and only rarely run along the 
ground in a foraging column of the ants. On several oc- 
casions two were observed riding on the same worker and 
in this circumstance were positioned symmetrically on 
each side of the head or abdomen, a phenomenon already 
noted in some myrmecophilous mites (Wheeler, 1926) and 
in Limulodes (Park, 1933). 

When the ants are moving in columns the beetles re- 
main more or less stationary on single individuals. Only 
when the ants crowd together to rest do the beetles show 
much activity of their own. Then they begin to travel 
over the bodies of their hosts in light, rapid, jerky move- 
ments, climbing appendages, scurrying around curved body 
surfaces, and skipping freely from one individual to an- 
other. The ants do not seem to be bothered by this activity 
at all, and in fact show no sign that they are aware of 
their tiny guests’ existence. Once a beetle was seen to cross 
the extended antennae of two workers which had met 
and were palpating one another, and even this imperti- 
nence failed to evoke a response. 

Like Limulodes parki (see Park, 1933), Paralimulodes 
is a strigilator, obtaining its food by scraping organic 
matter from the cuticle of its hosts. On several occasions 
individuals were seen moving their mouthparts along the 
anterior gular rim and coxal insertions of resting workers. 
No ant brood was present in the nests at the time of ob- 
servation, so that it could not be determined whether the 
beetles confine their attention to the adults. 


Acknowledgement. The authors are indebted to Dr. H. 
S. Dybas for examining part of the Lawrence County 
series and making certain valuable corrections and sug- 
gestions relative to the foregoing section on morphology. 
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THE TYPE OF HESPERIA HORUS EDWARDS (LEPIDOPTERA: 
HESPERIDAE) .— Recently H. A. Freeman (1948, Ent. 
News, 59:203) placed horus in the synonomy of Hesperia 
metea licinus Edwards. He did not, however, have access 
to the holotype of horus which is a unique female in the 
collection of the Museum of Comparative Zoology. Since 
Freeman based his synonomy of horus upon its facies, 
which are very unsatisfactory for a proper diagnosis, I felt 
that further investigation of the matter was warranted. I 
have now compared the genitalia of horus with those of 
metea and am convinced that Freeman was quite correct 
in placing horus as a synonym of metea licinus. 

The figure given is a camera lucida reproduction of the 
genitalia of the holotype of horus. — NICHOLAS W. GILL- 
HAM, Harvard University, Cambridge. 


Ventral view of the genitalia of the holotype female of Hesperia horus 
Edwards (Type 8975; M. C. Z.; Genitalic Preparation 323, N. Gillham), 


